Gene replacement strategies for treating non-small cell lung cancer.
Fewer than 15% of the 170,000 patients who develop lung cancer each year will survive their disease, which shows the need for novel, more specific, and less toxic therapeutic strategies. Recent advances in molecular biology have made it possible to ascertain which genetic alterations contribute to the etiology of cancer. For example, the tumor-suppressor gene, p53, responsible for directing repair of damaged DNA or committing a cell to apoptosis, is mutated or otherwise altered in more than 50% of cancers, including 40% to 70% of non-small cell lung cancers. Many p53-deficient tumors have proven remarkably resistant to radiotherapy and chemotherapy. The preclinical and clinical studies of gene therapy reviewed in this article show (1) successful transfer and expression of a potentially therapeutic p53 gene construct in tumor cells, (2) observation of antitumor effects in vitro and in vivo, and (3) most critically, a lack of significant toxicity. The results of these studies indicate that gene replacement therapy is a feasible alternative therapy for cancer. In addition, these studies show that transfer of the p53 gene can induce radiation sensitization in previously radiation-resistant tumors, leading to the possibility of new therapeutic protocols combining gene replacement with radiation therapy.